Chloride and membrane potential dependence of sodium ion-proline symport.
Proline accumulation by renal proximal tubule brush border membrane vesicles is Na+ dependent, but little is known about the role of anions or membrane potential on proline uptake. Recent studies in a variety of transport systems, including rat renal brush border membrane vesicles, indicate that halide anions chloride (Cl-) and bromide (Br-) are essential for glycine, beta-alanine, gamma-aminobutyric acid, and taurine uptake, so the possibility that Na(+)-proline symport is Cl- dependent was explored. Also, the role of membrane potential on transport was assessed by determining the effect of external anions with different membrane permeabilities. The ratio of initial rate Cl- stimulated to thiocyanate (SCN)(-)-stimulated uptake values serves to measure Cl- dependence. The initial rate of proline uptake to equilibrium value was 3.11 +/- 0.5 (SE) in the presence of Cl- versus SCN-. The ratio for D-glucose, whose uptake is governed only by electrogenic status of the membrane, was 0.61 +/- 0.47 (P less than 0.001 versus proline). In another series of experiments, uptake values for various anions as a percent of equilibrium (I/E x 100) were: SCN-, 84.9 +/- 10.9; NO3, 49.9 +/- 11.0; SO4(2-), 27.3 +/- 4.4; F-, 68.5 +/- 18.3; Cl-, 164.1 +/- 44.6; Br-, 150.6 +/- 30.2; I-, 56.7 +/- 13.5. The stoichiometry of uptake by Hill plot analysis of proline uptake in the presence of varying concentrations of Na+ (0 to 100 mM) and Cl- (0 to 100 mM) was 2Na+:1Cl-:1 proline.(ABSTRACT TRUNCATED AT 250 WORDS)